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The molecular structure of the title compound, C26H 32 N 3 S + -- 
PF 6 ~, shows a protonated guanidyl group bridged by an 
ethylene linker with a tritylsulfanyl unit. The guanidinium 
(gua) unit displays charge derealization over the three N— 
Cgua bonds. The N— C— C— S group shows a folded nonplanar 
conformation with a torsion angle of 158.4 (1)°. In the crystal, 
the cation and anion are linked by an N— H- ■ F interaction. 



Related literature 

For the synthesis, see: Herres-Pawlis et al. (2005). For related 
structures, see: Florke et al. (2006); Neuba et al. (2007c); 
Pruszynski et al. (1992). For related chemistry literature, see: 
Borner et al (2007, 2009); Galezowski et al (1994); Harmjanz 
(1997); Herres et al. (2005); Herres-Pawlis et al. (2009); Neuba 
(2009); Neuba et al. (2007a,fo, 2008a,&, 2010, 2011); Peters et al. 
(2008); Pohl et al (2000); Raab et al (2003); Schneider (2000); 
Waden (1999); Wittman (1999); Wittmann et al (2001). 
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Experimental 

Crystal data 

C 26 H 32 N 3 S + -PF 6 - 
M r = 563.58 
Triclinic, PI 
a = 9.0111 (14) A 
b = 9.1376 (15) A 
c = 17.564 (3) A 



a = 96.532 (3)° 
P = 100.225 (4)° 
y = 108.053 (3)° 
V = 1331.0 (4) A 3 
Z = 2 

Mo Ka radiation 



)jl = 0.25 mm 
T = 120 K 

Data collection 

Bruker SMART APEX 
dif (Tactometer 

Absorption correction: multi-scan 
(SADABS; Sheldrick, 2004) 
T min = 0.924, 7/ maI = 0.939 

Refinement 

R[F 2 > 2o(F 2 )} = 0.047 

wR(F 2 ) = 0.104 

5 = 0.96 

6281 reflections 



Table 1 



0.33 x 0.30 x 0.26 mm 



11922 measured reflections 
6281 independent reflections 
4547 reflections with I > 2a(I) 
R !n , = 0.060 



338 parameters 

H-atom parameters constrained 
Ap max = 0.38 e A~ 3 
Ap mi „ = -0.42 e A~ 3 



Hydrogen-bond geometry (A, °). 


D-H-A 


D-H 


H- ■ A 


D- ■ A 


D-H-A 


N1-HL4---F6' 


0.88 


2.13 


2.949 (2) 


155 


Symmetry code: (i) —x 


+ 1, -y + 1, -z 


+ 1. 







Data collection: SMART (Bruker, 2002); cell refinement: SAINT 
(Bruker, 2002); data reduction: SAINT; program(s) used to solve 
structure: SHELXTL (Sheldrick, 2008); program(s) used to refine 
structure: SHELXTL; molecular graphics: SHELXTL; software used 
to prepare material for publication: SHELXTL and local programs. 



Supplementary data and figures for this paper are available from the 
IUCr electronic archives (Reference: BT5504). 
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A L [Bis(dimethylamino)methylidene]-2-[(triphenylmethyl)sulfanyl]ethanaminium hexafluorophos- 
phate 

A. Neuba, U. Florke and G. Henkel 
Comment 

The synthesis and characterization of novel molecules containing nitrogen and sulfur as donor functions and their application 
in synthesis of sulfur copper complexes is important for biomimetic copper-sulfur chemistry. In search of multifunctional 
ligands we have extended our studies to guanidyl-type systems with N-donor functions. The first derivative, the ligand 
bis(tetramethyl-guanidino)propylene as well as amine guanidine hybrids and their complexes with Cu, Fe, Ni, Ag, Mn, Co 
and Zn have recently been investigated (Harmjanz, 1997; Waden, 1999; Pohl et al, 2000; Schneider, 2000; Wittmann et 
al, 2001; Herres-Pawlis et al, 2005, 2009; Herres et al, 2005; Neuba et al, 2008a,Z>, 2010; Borner et al 2007, 2009). We 
have now developed several sulfur guanidine hybrids based on aminothiophenol and cysteamine (Neuba et al. , 2007a,b,c; 
Neuba, 2009). The synthesized sulfur guanidine compounds possess aliphatic and aromatic thioethers or disulfide groups 
and were used in the synthesis of copper thiolate complexes to mimic active centres like the CuA in cytochrome-c oxidase 
and N20-reductase (Neuba et al, 2011). The title compound (I) is the protonated variant of 1,1,3, 3-Tetramethyl-2-[2-(trityl- 
sulfanyl)-ethyl]guanidine (C26H31N3) (Neuba et al, 2007c). Both compounds possess a folded non-planar conformation 
with torsion angles of the S— C— C— N group of 66.04 (15) in C 2 6H 3 iN 3 and 158.36 (13)° in I. Compared to C26H32N3 
with localized N=C gua double bond (N=C gua : 1.281 (2), N— C gua : 1.399 (2) and 1.292 (2) A) the respective double bond 
in I is clearly delocalized over the guanidine unit (N=C gua : 1.341 (2), N — C gua : 1.3938 (2) and 1.333 (2) A). Several vari- 
ants of protonated bis(tetramethyl-guanidino)propylene (Florke et al, 2006) show similar N — C (1.326 (7)— 1 .341 (6) A) 
and N — C gua bond lengths (1.331 (2)— 1.343 (3) A). In bis(tetramethylguanidino)biphenyl (Pruszynski et al, 1992), with a 
protonated imine N atom, strong derealization is also observed among the three C — N bonds, which are in the range of 
1.3 1 (1)-1 .34 (1) A. Further protonated guanidine units show comparable N — C gua - and N=C gua geometries (Herres-Pawlis 
et al, 2005; Herres et al, 2005; Wittman, 1999; Peters et al, 2008, Galezowski et al, 1994, Raab et al, 2003). 

The crystal packing exhibits Nl — H - F6(-x + 1, -y + 1, -z + 1) intermolecular interaction from cation to anion with H - F 
= 2.127 A. 

Experimental 

Preparation of the title compound: l,l,3,3-Tetramethyl-2-[2-(tritylsulfanyl)-ethyl]guanidine (C26H31N3) (417 mg, 1 mmol) 
was added to a solution of [Cu(MeCN)4]PF6 (373 mg, 1 mmol) in acetonitrile (aqueous, 15 ml); the mixture was stirred for 
15 min at room temperature and then refluxed for further 15 min and filtered off. Colourless crystals were obtained using 
the vapour pressure equalization method with this solution in the presence of diethylether. 
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Refinement 

H atoms were clearly identified in difference syntheses, idealized and refined riding on the C or N atoms with C — H = 
0.95 (aromatic), 0.98 (methyl) and N — H 0.88 A, and with isotropic displacement parameters (7i S0 (H) = 1.2U(C/N e q) or 
1.5U(-CH3 H atoms). All CH3 H atoms were allowed to rotate but not to tip. 



Figures 




Fig. 1 . Molecular structure with displacement ellipsoids drawn at the 50% probability level. H 
atoms omitted for clarity. 



/V-[Bis(dimethylamino)methylidene]- 2-[(triphenylmethyl)sulfanyl]ethanaminium hexafluorophosphate 



Crystal data 



C26H 3 2N 3 S + -PF 6 
M r = 563.58 
Triclinic, PI 
Hall symbol: -P 1 
a = 9.0111 (14) A 
6 = 9.1376 (15) A 
c= 17.564 (3) A 
a = 96.532 (3)° 
(3= 100.225 (4)° 
y= 108.053 (3)° 

V= 1331.0(4) A 3 



-3 



Z = 2 

F(000) = 588 
D x = 1.406 Mgm" 
Mo Ka radiation, X = 0.71073 A 
Cell parameters from 786 reflections 
9 = 2.4-27.9° 
li = 0.25 mm 1 
T= 120 K 
Block, colourless 
0.33 x 0.30 x 0.26 mm 



Data collection 



Bruker SMART APEX 
diffractometer 

Radiation source: sealed tube 

graphite 

(p and co scans 

Absorption correction: multi-scan 
(SADABS; Sheldrick, 2004) 

r min = 0.924, J max = 0.939 

11922 measured reflections 



6281 independent reflections 

4547 reflections with I > 20(7) 
R int = 0.060 

@max ~~ 27.9 , 9 m i n — 2.4 

/j = -ll->10 



Jfc = -12-»11 
/ = -23^20 
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Refinement 

Refinement on F 2 
Least-squares matrix: full 
R[F 2 > 20CF 2 )] = 0.047 
wR(F 2 ) = 0.104 

5 = 0.96 

6281 reflections 
338 parameters 
0 restraints 



Primary atom site location: structure-invariant direct 
methods 

Secondary atom site location: difference Fourier map 
Hydrogen site location: difference Fourier map 
H-atom parameters constrained 

w = V[o 2 (F 2 ) + (0.0445P) 2 ] 
where P = (F D 2 + 2F c 2 )/3 
(A/0) max < 0.001 



0.38 e. 



Ap mi „ = -0.42eA 



Special details 

Geometry. All e.s.d.'s (except the e.s.d. in the dihedral angle between two Is. planes) are estimated using the full covariance mat- 
rix. The cell e.s.d.'s are taken into account individually in the estimation of e.s.d.'s in distances, angles and torsion angles; correlations 
between e.s.d.'s in cell parameters are only used when they are defined by crystal symmetry. An approximate (isotropic) treatment of 
cell e.s.d.'s is used for estimating e.s.d.'s involving l.s. planes. 

2 2 
Refinement. Refinement of F against ALL reflections. The weighted i?-factor wR and goodness of fit S are based on F , convention- 

2 2 2 

al i?-factors R are based on F, with F set to zero for negative F . The threshold expression of F > o(F ) is used only for calculating R- 

factors(gt) etc. and is not relevant to the choice of reflections for refinement. i?-factors based on F 2 are statistically about twice as large 
as those based on F, and R- factors based on ALL data will be even larger. 



Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (A 2 ) 





X 


y 


z 




SI 


0.77994 (6) 


0.61888 (5) 


0.29140(3) 


0.02002 (12) 


Nl 


0.6327 (2) 


0.89606 (18) 


0.43688 (9) 


0.0242 (4) 


H1A 


0.6289 


0.8850 


0.4857 


0.029* 


N2 


0.7383 (2) 


1.16512(18) 


0.47245 (9) 


0.0253 (4) 


N3 


0.5695 (2) 


1.05179 (18) 


0.34970 (9) 


0.0252 (4) 


CI 


0.6470 (2) 


1.0380 (2) 


0.41911 (10) 


0.0211 (4) 


C2 


0.7029 (3) 


1.3121 (2) 


0.47981 (13) 


0.0378 (6) 


H2A 


0.7840 


1.3922 


0.4625 


0.057* 


H2B 


0.7042 


1.3471 


0.5348 


0.057* 


H2C 


0.5969 


1.2948 


0.4470 


0.057* 


C3 


0.8710(3) 


1.1626 (3) 


0.53285 (12) 


0.0338 (5) 


H3A 


0.8341 


1.1432 


0.5812 


0.051* 


H3B 


0.9578 


1.2636 


0.5434 


0.051* 


H3C 


0.9102 


1.0792 


0.5145 


0.051* 


C4 


0.6343 (3) 


1.1837 (3) 


0.31065 (13) 


0.0407 (6) 


H4A 


0.5737 


1.2556 


0.3145 


0.061* 


H4B 


0.6252 


1.1443 


0.2551 


0.061* 


H4C 


0.7473 


1.2390 


0.3362 


0.061* 


C5 


0.4191 (3) 


0.9342 (3) 


0.30549 (12) 


0.0350 (5) 
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Atomic displacement parameters (A 2 ) 
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Geometric parameters (A, °) 
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1ZU.4 


PT1 PI/I I I -> | a 

CZ3 — CZ4 — hlZ4A 


1 Tn a 
1ZU.4 


PT/1 PTC P ^> /C 

CZ4 — CZD — CZo 


1 Tn Af\ /1 *7\ 

1ZU.4U (1 /) 


PT/i ptc T-TTC A 

CZ4 — CZD — rlZDA 


1 1 Q Q 

i iy.o 


Pl/f PTC I nc A 

CZo — CZD — rlZDA 


1 1 n o 

ny.o 


PTI pi/r PTC 

CZ 1 — CZo — CZD 


1 Tn o/i / 1 o\ 
1ZU.04 (lo) 


PT1 PT£ T_JT£ A 

CZ 1 — CZo — hlZo A 


1 1 n a 

ny.o 


PTC PT£ T_JT£ A 

CZD — CZo — hlZoA 


1 1 n ^ 

ny.o 


/•")/' PT 1 PTT 

C3o — C31 — C3Z 


I 1 *7 O 1 / 1 T\ 

I I /.ol (1 /) 


PI £. PI 1 PO 

C3o — C3 1 — Co 


1 T1 n*7 / 1 c\ 
lZ3.y / (lo) 


PIT PI 1 PO 

C3Z — C3 1 — Co 


1 1 O TT /1 /i\ 

1 lo. ZZ (lo) 


pi 1 PIT PI 1 

C33 — C3Z — C3 1 


1 t 1 nn / 1 o\ 
1Z1.UU (lo) 


PIT PIT T_J1T A 

C33 — C3Z — hl3ZA 


1 1 n c 

i iy.3 


PI 1 PIT TLTIT A 

C31 — C3Z — hl3ZA 


1 1 n c 

iiy.3 


PIT PT] pi/I 

C3Z — C33 — C34 


1 Tn i n / 1 o\ 
lZU.3y (lo) 


pt") pn un A 
C3Z — C33 — hl33A 


1 1 Q Q 

i iy.o 


pi/i pi i tm a 
C34 — C33 — hl33A 


1 1 n o 

i iy.o 


pic pi/i pn 
C3D — C34 — C33 


1 i n t c ( 1 o\ 
liy.Z3 (lo) 


PTC PI/1 I 1 1 | A 

C3D — C34 — hl34A 


1 Tn a 
1ZU.4 


pn pi/i 1 1 ~) a a 
C33 — C34 — hl34A 


1 Tn a 
1ZU.4 


PI/1 PIC p"} /: 

C34 — C 3 D — C 3 o 


1 Tn ci / 1 o\ 
1ZU.33 (lo) 


p i ,/l pic TJ1C A 

C34 — C3D — hl3DA 


i in 7 

i iy. / 


p -j /: pic UICA 

C3o — C3D — hl3DA 


1 1 Q 1 

i iy. / 


PIC PI/' PT 1 

C3D — C3o — C3 1 


1 T 1 nT / 1 o\ 
1Z1 .UZ (lo) 


pic pi/' in/, a 
C3D — C3o — rl3oA 


1 1 n c 

i iy.3 


pi 1 pi /: TJI/i A 

C31 — C3o — ri3oA 


1 1 n c 

1 iy.3 


T7/1 D 1 T71 

r'4 — r 1 — r 3 


on m (q\ 
yU.U3 (o) 


T7/1 T> 1 IT 1 

h 4 — r 1 — r 1 


m n /n\ 

yi. 33 (y) 


r ~) r> i T7 i 

h3 — r 1 — h 1 


1 *70 c o / n\ 
1 /o.3o (y) 


h4 — r 1 — hZ 


n 1 A *7 / o\ 

yi.4/ (o) 


TT1 D 1 TTT 

h3 — r 1 — hZ 


on oc /o\ 
oy.o3 (o) 


IT 1 T) 1 TTT 

h 1 — r 1 — hZ 


nn c/i /n\ 

yu.34 (y) 


T7A n 1 T7C 

— r 1 — rD 


nn 1 1 /^o\ 

yu.3i (o) 


T71 D 1 T7C 

r 3 — r 1 — r 3 


on ac* 
oy.4o (o) 


T? 1 n 1 T7C 

r 1 — r 1 — r3 


on 1 1 (c\\ 

yu.ii (y) 


F? PI 


1 7R OR (R\ 
i / o.uo yo f 


F4 — PI — F6 


179.38 (9) 


F3 — PI — F6 


89.43 (8) 


Fl — PI — F6 


89.21 (9) 


F2 — PI — F6 


88.82 (7) 


F5 — PI — F6 


89.39 (7) 


C14— C15— C16— Cll 


-0.4 (3) 


C31— C8— C21— C22 


-174.76 (15) 


Cll— C8— C21— C22 


63.1 (2) 


SI— C8— C21— C22 


-49.25 (19) 


C31— C8— C21— C26 


6.9 (2) 
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pt \n / ■ i mi 
C2 — JN 2 — C 1 — JN 3 


31.!) (3) 


pi 1 PO PT1 pi/T 

Cll — C8 — C21 — C2o 




— 113.21 (lo) 


PO MT P 1 Ml 

C3 — JN 2 — C 1 — JN 1 


Ij.y (3) 


ci po pii pi/; 
M — C8 — C21 — C2o 




1 11 A^> ( 1 C\ 

132.42 (ID) 


pt \n p 1 \ti 
C2 — JN 2 — C 1 — JN 1 


1 a *7 ^ i / 1 a\ 
-14 /.o3 (IV) 


pit pn PTT PT1 

C2o — C2 1 — C22 — C23 




a a (i \ 

0.0 (3) 


p/; \T i p i \ti 

Co — JN 1 — CI — JN 3 


1-7 Q f1\ 

37.8 (3) 


PQ ni pn PT1 

Co — C2 1 — C22 — C23 




1 ^70 A A (\ £\ 

— 1 /o.44 (lo) 


p/: Ml p 1 \n 

Co — JN 1 — CI — JN2 


-143.12 (IV) 


pn pn pti pt/i 
C2 1 — C22 — C23 — C24 




0.1 (3) 


pi mi p/: pt 
CI — JN 1 — Co — C / 


43.2 (3) 


pn PT1 PT/1 PTC 

C22 — C23 — C24 — C25 




A 1 (1\ 

-0.1 (3) 


mi p/; pt ci 
JN 1 — Co — C / — a 1 


l!)5.3o (13) 


pn PT/1 PTC pii 

C23 — C24 — C25 — C2o 




a a (i \ 

0.0 (3) 


pq c 1 p~7 p/; 
Co — o 1 — C / — Co 


I 1 ^ Q') (\ A\ 

I I j.yz (14) 


PTT PT1 PTC 

C22 — C2 1 — C2o — C2 j 




A A (1\ 

0.0 (3) 


pt c 1 po pt 1 
C / — 3 1 — Co — C2 1 


AH A") t"\ A\ 

—4/AI (14) 


PO PT 1 pt/: PTC 

C8 — C2 1 — C2o — C25 




1 /0.32 (lo) 


PT" C 1 PO pi 1 

C / — S 1 — Co — C3 1 


/5.4D (13) 


PT/1 PTC PT/; PT1 

C24 — C25 — C2o — C2 1 




0.1 (3) 


pt ci po pi i 
C / — 5 1 — Co — C 1 1 


— loo. / / (12) 


pt 1 po pi 1 pi/; 
C21 — C8 — C31 — C3o 




1U3.4 / (IV) 


pti po r 1 ! i p 1 /: 
C21 — Co — Cll — Clo 


9.8 (2) 


P11 po pi 1 pi/; 
Cll — C8 — C3 1 — C3o 




— 132.40 (1 /) 


PO PI 1 pi (T 

C31 — Co — Cll — Clo 


IK / 1 0\ 

-115.03 (IV) 


pi po pi 1 pi/; 
M — C8 — C31 — C3o 




— 2U.2 (2) 


O 1 PO pi 1 pit 

M — Co — Cll — Clo 


120.21 (lo) 


PT1 PO PI 1 PIT 

C21 — C8 — C31 — C32 




— /0.o3 (iy) 


PT1 pn pi | pn 

C21 — Co — Cll — C12 


1"71 TO / 1 C\ 

— 1 /3.2o (15) 


P11 PO PO 1 POT 

Cll — C8 — C31 — C32 




An "t /->\ 
4/. 2 (2) 


PI 1 PO P11 PIT 

C31 — Co — Cll — C12 


£i n pt\ 
Ol.y (2) 


Cl po PI 1 PIT 

M — C8 — C31 — C32 




1 Cfl C1 / 1 A\ 
LDy.DL (14) 


ci po P11 pn 
Si — Co — Cll — C12 


c/; o"7 / 1 o\ 
-30.0/ (lo) 


pi/ po i pit pn 
C3o — C31 — C32 — C33 




0.7 (3) 


pu pii pn pii 
Clo — Cll — C12 — C13 


ii i n\ 
-0.3 (3) 


PO PI 1 PIT pii 

C8 — C3 1 — C32 — C33 




1 *7A AT /Z\ 

—[ /y.U2 (lo) 


C8— Cll— C12— C13 


-177.34(17) 


C31— C32— C33— C34 




0.1 (3) 


Cll— C12— C13— C14 


0.4 (3) 


C32— C33— C34— C35 




-0.8 (3) 


C12— C13— C14— C15 


-0.5 (3) 


C33— C34— C35— C36 




0.8 (3) 


C13— C14— C15— C16 


0.5 (3) 


C34— C35— C36— C31 




0.0 (3) 


C12— Cll— C16— C15 


0.3 (3) 


C32— C31— C36— C35 




-0.7 (3) 


C8 — Cll — C16 — C15 


177.21 (17) 


C8 — C3 1 — C36 — C35 




178.97 (16) 


Hydrogen-bond geometry (A, °) 










D—H-A 


D — H 


H-A 


D-A 


D — H 


Nl— H1A-F6' 


0.88 


2.13 


2.949 (2) 


155. 



Symmetry codes: (i) -x+\, -y+l, -z+1. 
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